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Research on Weld Overlap and Mechanical Properties of Surfacing Layers
Based on GMAW Surfacing Forming
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Abstract: Taking GMAW surfacing forming as the research object, the weld overlap model was established, and the
influence of the weld overlap on the surfacing forming surface's smooth degree was analyzed. The reliability of overlap model
was validated through test. The microhardness of cross section of surfacing layer and the mechanical properties in horizontal
direction of surfacing layer were tested. The results show that when the current is 115 A, wire feeding speed is 50 mm / s and
welding speed is 6 mm /s, the forming quality is relatively stable, and the smooth degree of surfacing layer forming is good.
The surfacing layer's microhardness increases from bottom to top of the bead, which is about between 150-180HV. The

tensile properties of surfacing layer are good, the fracture is ductile fracture, and its plasticity is good. It can meet the

performance requirements of parts.
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Fig.1 Physical diagram of surfacing forming platform
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Fig.2 Schematic diagram of surfacing test method
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Tab.1 Chemical composition of ER50-6 welding wire (wt%)

C Mn Si S P Cu
0.06~0.15 | 1.4~1.85 | 0.8~1.15 | =<0.035 | <0.025 | =<0.050
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Tab.2 Mechanical properties of deposited metal

e H R./MPa R4/MPa A(%) KV
PRAEME =500 =420 =22 | =27(-30C)
— g R 558 472 2 98

F3 Q235BUERDF(RESZH, %)
Tab.3 Chemical composition of Q235B (wt%)

C Mn Si S P
0.12~0.20 | 0.30~0.70 <0.30 <0.045 <0.045
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Fig.3 Schematic diagram of lap joint
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Fig.4 Bead overlap model in ideal state
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Fig.5 Comparison of different overlap states
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Tab.4 Measured f, values in different overlap states(mm)

e | fFHE JI TR AR
PR L 0.58 2.26 2.30 215 2.20

FHAD 5 0.22 2.25 2.30 2.25 2.32

aof A % 0.41 2.30 2.40 2.44 2.40
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Fig.7 Surfacing forming of surfacing layer
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Fig.8 Microhardness distribution of surfacing layer
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Tab.5 Tensile test results
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P9 i iR 45 55

Fig.9 Shrinkage of tensile specimen
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Fig.10 Fracture morphologies of tensile specimen

3 it

(1) 38 A g 7 M 5L 2 (0 A5 8 e AR o3 b
T AEHE AR RO i B v A A KR 2 ] R,
UG IR T #5 H AR Y 0 W] SEAE

(2) 20 TUE B0 J12E e (T E5E 36 11)

31



Hot Working Technology 2017,Vol.46,No.11

{HI 1.5 5,298 SAA HAEEEWIRER 1.9 %,

&% 3k

[1] He Xiaocong, Xing Baoying, Zeng Kai, et al. Numerical and
experimental investigations of self-piercing riveting [J].
International Journal of Advanced Manufacturing Technology,
2013,69(1/4):715-721.

[2] He Xiaocong, Wang Yifeng, Lu Yi, et al. Self-piercing
riveting of similar and dissimilar titanium sheet materials [J].
International Journal of Advanced Manufacturing Technology,
2015,80:2105-2115.

[3] Han L, Thornton M, Shergold M. A comparison of the
mechanical behavior of self-piercing riveted and resistance spot
welded aluminum sheets for the automotive industry [J].
Materials and Design,2010,31(3):1457-1467.

[4] HmE FGai M, % RREREWLD]. TETER
%,2009,11(9):20-27.

[5] TREs (TERE,EFE .S, ANGRUBPLE R g s

(6]

[7

(8]

9

[10]

[11]

1. #HE2,2013(2).135-138.

TRARSE, R HE B 55,45, BVET U0t A v g 3k o
HREAIE )], T8 1% 2013(12):280-285.

Li D, Han L, Thomnton M, et al. Influence of edge distance
on quality and static behavior of self-piercing riveted aluminum
joints [J]. Material and Design,2012,34. 22-31.

Li D, Han L, Thorntom M, et al. Influence of rivet to sheet
edge distance on fatigue strength of self-piercing riveted
aluminum joints [J]. Materials Science & Engineering A,
2012,558: 242-252.

Jacek Mucha. The effect of material properties and joining
process parameters on behavior of self-pierce riveting joints
made with the solid rivet [J]. Materials and Design,2013,52:
932-946.

ISR, PR T FUEE . A g LM R B BB E
ATSEETUNT]. IR K 22244 ,2010(12): 14,

Luigi Calabrese, Lucio Bonaccorsi, Edoardo Proverbio, et al.
Durability on alternate immersion test of self-riveting aluminum
joint[J]. Materials and Design,2013,46:849-856. [H]|

(B85 27 )
3 #Hig

(1) HIEZZ HIP 435 5 ¥y 5 50,
B AT R R EA RS

(2) HeAR 2 2 HIP 4 B /5 £ E H y-Ni(Cr,Fe)
AR B, b AL i R CrnCs A BB
AHELK, R BT &b A # A A 1 2 BURLIR 9 F Nb
FH LA B2 5 R €6 BURLAR (9 CroNis 41

(3) HIP GG R MW B HELE, X5 HIP &
HEAR R PORE TR 6, BEBUML O BB kLI $0 F B
G,

2%k
(1] Bsh XVEEUH, 26206, % . AET R BR & & WM

[2]

(3]

[4]

(3]

(6]

(71

[8]

REF[I]. #ASHE,2012,26(19):121-124.

HOCHE. REHEMHPEARRME &N ERENAD. F66
&Pt 585,2010(1):18-21.

e, 2R, HEE. AEHENEHREGLSEEFRFRMEH
Fa R MERER S a[T]. P T T ,2014,43(21),88-90.
BRI, st . SR RS ZLSi7TCu2Mg & & A4 M ¢
PEEEEIRZ I [T]. A0 T 1% ,2015,44(7):67-69.
RV MR MVER R AR B 0% R R AL
HE MM MERE AT I]. P BT ROR B =8 ,2016(1):68.
HRAEF, A, X, 5%, BREHELGRESEEZAER
HERERFFE[J]. %30 T2 ,2013(2).83-85.

N VHEE KEE. % BER44SETHEEZNEMAH
PR BB R[], HLM TR AR, 2013(6):72-77.
XVEHE, R RN, S, MRS BIR Y BRI A
P9 1 S 0 J7 5 . CN1103212912[P]. 2013-07-24. O

(F3E55 31 JO)EE, AT AN HEAR B 1 08 4r A 5
WS B A OG, IRE R 1) bk T S A A0 1
PR /N, 5 500 {0 T 388 K, (ELTEE ) 0 A KK
#E 150~ 180HV, 5 3 AR A BF B2 B AR ; B4 REAY
PR RRER AT, W 1 R B M Y AL 28R Gy,
it 1A PR AR A R B R RO B S Rt R S
bt BEH 12 R R, BB B TR0 A tEpE 22
K

SE k.
(1] Wi JHERT V. R MO R BT IT SR (). AL

[2]

3]

(4]

{51

[6]

K5 #% ,2016(7):150-154.

BT, R . BEDEREIOCRENHEESNYS
HBPEDT]. AT T.Z,2015,44(19):120-122.

HBHE ITHER. 220 B0 E & K a4 2R PR B ST [T]. #
T T ¥,2015,44(11) ,233-235.

B BN, RS BRSBENREREESLT
T[], MINT.TF,2016,45(6):185-189.

JHiE BRI . R R R B0 R
BOR B R A #UNT T2 ,2010,39(1):140-144.

H LT SR AR % BT GMAW HESR T #Y (7] f% 45 i
BERBRT). R 2011(2).69-71,116.

36



